Attorney Docket No. 1793.1215 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 



Chang-yong SON et al. 



Application No.: New 



Group Art Unit: New 



Filed: 



February 19, 2004 



Examiner: New 



For: BLOCK-CONSTRAINED TCQ METHOD, AND METHOD AND APPARATUS FOR 
QUANTIZING LSF PARAMETER EMPLOYING THE SAME IN SPEECH CODING 
SYSTEM 



Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir: 

In accordance with the provisions of 37 C.F.R. § 1 .55, the applicant(s) submit(s) herewith 
a certified copy of the following foreign application: 

Korean Patent Application No(s). 2003-10484 

Filed: February 19, 2003 

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing 
date(s) as evidenced by the certified papers attached hereto, in accordance with the 
requirements of 35 U.S.C. § 1 19. 



SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN 
APPLICATION IN ACCORDANCE 
WITH THE REQUIREMENTS OF 37 C.F.R. 5 1.55 



Respectfully submitted, 



STAAS & HALSEY LLP 



Date: February 19. 2004 

1201 New York Ave, N.W., Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 




Michael D. Stein 
Registration No. 37,240 



mm era SSJ2J m^m wrnmm ss&. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



i i S 2 : 10-2003-0010484 
Application Number 

I i y 1 ^ : 2003ta 02S 19S1 
Date of Application FEB 19, 2003 



Applicant(s) 




£t&sx^±isiai 

samsung electronics co., ltd. 



2003 



y 03 §j 07 Si 



3 



COMMISSIONERS 



1020030010484 #^ ^*}: 2003/3/8 

[3!£i^^3 mm 

w^&m 0019 

[JIIMXU 2003.02.19 

[^XII^^W] H03M 

^soiiaioi/H oia xHg& ^oi^fflieg^n^ ^14, otxim 

[sS^J Block-constrained TCQ method and method and apparatus 

for quantizing LSF parameter employing the same in 
speech coding system 

[f^^3E] 1-1998-104271-3 

[£S3 oias 

[ CH £| el 3 H 3 9-1 998-000334-6 

[5^?ISe^eJS] 2003-003435-0 f ! „ 

I£JS3 OlsHS 

[ CH £| £1 3 H 3 9-1 999-000227-4 

[SS¥IS^£!s3 2003-003436-7 

g^SJI] SON, Chang Yong 

[^&>e^ejS3 710522-1058411 

[?@aS] 152-101 

[^3 AHM^^AI 2.^^m 31-25451X1 

i^m KR . , 

^^S^I3 £t&£! 

[£)S°J §^S^I3 KANG, Sang Won 

[^&J^£s3 580320-1671318 



49-1 



1020030010484 



mm mx\: 2003/3/8 



[^ffiBlS] 431-080 

l^±1 ohot A | §o^ S.D\\m 1054-6 ^S^OfuH 606 

§ 803 2L 

[^31 KR 

[£j§2| ^§H3I1 ^g^ 

g^SJIl SHIN.Yong Won 

740404-1684316 
[?@SS] 702-081 

CH^^«A| ^ tSil^ 399^X1 20 g 4&} 
[^3] KR 

[£§°J S^S^I] FISCHER, R. Thomas 

01^ , ?-l£J@^ 98159-1230, AIOHS, ?-l£J@ ^HUI^m 
[^3] US 

[^ixi] nieig xii42^°i ^soii sis *ii60S2i ^§ 

oil 21 & m^&M m m^muo. maiej 
oisn (en cH£iej 
oiens (en 

[Pl^ggjg] 20 51 29,000 S! 

Of^sas] 31 3 31,000 a 

[o^^^g^j o a os! 

[^jAI-S^S] 15 & 589,000 S 

649,000 a 

[gj^AHW] 1. fi^AH SA||AH(£^)_1S 



49-2 



1020030010484 #^ 2003/3/8 

#3XR>€ ^-^Sf <8*>3^i?J £ ^ ^iLsH^ofl o]£. *fl-g- 

0 J=*>:aHMJ£: (a) °J ^ ^1 tt LSF Xl^r ^^S-^-Ei LSF Tfl^E]^ DC Xl?l*Hr 
#X], (b) (a) #XH1 ^Sfl DC ^^o] LSF Tfl^E-Hl tfl*H £ He)] 

ojvfl ^^g- ^^^H XI 1 ^l^lE^Ei* ^Sj-Ji, XI 1 ^l^lei^E^l- BC-TCQ QJL?) 

LSF Tfl^Ei-i- ^*Rr ^1, (c) (a) ^XHl DC Xl>|£ LSF XI^eH 

tfl*H HXI^tfl °fl^hi: ^*S*}<X XI 2 ofl^Ue^^* ^2 ^i^^E]f 

BC-TCQ ^rZLE]^ oi-g-§>^ <$;*>s^ ^ H^ 6 ^ ^l^iL^# 4^*><X °cM-s|-€ X|2 
LSF Tfl^^Eil; ^SRr i&XI, ^ (d) (b) £ (c) #XH1 <^fl XI i 

X]2 LSF XK^B^ LSF Xl^E]^ -^#El^o> 7^7}. ^o. ujl E") ^^il 

£ 6 
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1020030010484 #^ 2003/3/8 

ej-ol^^E^^T^-^ ^t^s}-^ ^ {Block-constrained TCQ method and method 

and apparatus for quantizing LSF parameter employing the same in speech coding 
system} 

51 la ^ £ lb^r 3GPP<HH AMR ^ ^tfl^ ^ ^-JlS^H ^-g-£ 

£ 2^ TCQ ^ #3 efl«r M-^\fl 51^ , 

£ 3^ TCCHM^ H^^i ^S. ^-g: q-^-NH 51^, 

£ 4^ TB-TCQ^l^o) EBfl^^ ^5. ^J±£] M-B^-^fl 51*3, 

£ 5^r 4-i3MB B^eli TB-TCQ <k v ^^# °l-§-*l ^HB<>11 4 

^ ti] Ei til o|3^ Jl^^flo) *v E^A ^^M. uJ-Bfvfl 51^, 

M-e^ 1-^51, 

51 7^r 4-^MB H^eli ^S^l^i BC-TCQ *Htr€ S7l ^Efloj 

B^l 4^ u l El til ofls^ ^<HH ^Bjsfl^ * B^s^ ^5.* ^e+^H 

51 8^ 51 6*11 SU^H «Hs.el B s le^ ^i^ °<M-SHMH^ tilB^til ol^xg 

^Sr 51^2]-^ 51^, 
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1020030010484 #^ ^*}: 2003/3/8 

£ 10a vfl^l 5. lOc^r £ 6^1 & °H wl1SLe| H. 5 ^^ 'JM-aHM BC-TCQ 

£ 11a vfl*l 3E llcfe £ 6^1 9X°]*\ ^1-2-^71^ H 5 !^ <£*}5Hr^ 
BC-TCQ -g^rxr ^ 

<is> a. ^ ^^aIa^oii ^ , ^1 BC-TCQC Block 

Constrained-TCQ)* 0 l-§-o"H ^^I^^H^^sj-^C 1 ine spectral frequency : LSF) 31 

<14> -g-^ W-^^-Al^EfloU Jl^Sl -g-^ -§-^^1^21 ^7_V 

^^S.-!- M-Bj-u)]^ -g^ofl^^ (Linear Predictive Coding : LPC) 31^* < 
oj^S^}.^. ^Jo] Bfl-f f^Vcf. LPC ^g^oflA-l s^o} ^ofl^tg 711^^, -S- 
^^Jlt &$g. M-^rJl Hell^S oflui 
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1020030010484 %^ U*}: 2003/3/8 

2^5M7]^r ^BflS ^tr^K 3GPP°fl*| IMT-2000 Al^Efl-g- %x$\o* %-^S.^7]S. 
AMR_WB(Adaptive Multi-Rate_WideBand) ^ ^JlsM^ LPC 16*]- 
all-pole °H ^-§-3^ 167fl LPC Tfl^l-^ <#*}S|-1- a lH7}- ^g- 

%°\, CDMA ^^^-AlAl^e^ofl A}-g-s)^ ^ jfjrs^vxjo] IS _ 96A 

QCELP(Qualcomm Code Excited Linear Prediction)^ «1H^ 25%# LPC °cM-sHl A > 

-g-s}jl SJa.^, NokiaA}£] AMR_WB -g-^ ^JLsj-71^ # 97fl£] ^sfl a] so] . 

^Jl 27.3%^l^i 9.6%# LPC ^l-sHl A}-g-s>ji <&t\- . 

<i5> LPC 7fl^#^ JL^r^<y Wsj-l- «J"^o] 7ll^-£l^Jl ( <£z\}3. 

€^2] Wf^o] L pc 7}]^ ^VSr -2-*H ^^>^-, ^>3r LPC 

«&^<>1 iL^*] ^ ^*H^°I 9X9X^. ^*\, LPC Tfl^fl- ^r^r s-^o] # ^ ^ 
^. ^3r*H ^l-sl-sl-^ ^> «V^> 7fl^(ref lection coefficient) 

S^r LSFS. £3r*M ^s^^. ^1, LSF ^ ^3*r>H 
3^ 7fl^ -g-^ <$^7}^ cfl^^- LSF ^V^-^^* ^r-g-?r 

<ie> j£*r, LSF Tfl^s} He)l<y# oj-g-^ j^t} Jl-I:^ <a=* r Sr* 

^ 9X^. ^, H*fl Hefl^ LSF» 3^ <#7>S|-<5H 8£ji 4^ Hefl^ LSF^iLS^ 
^S*fl LSF# ^^§>Jl, <i^€ ¥ ^31^^ JL*}-!- °^>§)-^ °1 

LSF -g-^4l3L^ -&7fl7> %l7l nfl^-ofl Al^-^j ^l^o] 7 >^ 
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1020030010484 #^ 2003/3/8 

<i7> LSF ft <$)^*&^°-S-^ AR(auto-regressive) -M-§-^-^ MA(moving 

average) Af-g-^ oicf. AR ^E^ , ^^ofl 

Ai 7|1^ *A^SL^2] c£*fro] = Sfl<gS] ^l^cHl 7]}4t &S±5\±r &^°] ■ MA ^ 

AR ^e-H til^ efl^M3¥£: €<H*1*1<& ^-2-^ ^m^^-S 2fltr3*r # 

^^1 5fl4. "J-eW, ^^^-7> ^ofl A>-g-s)^ AMR, 

AMR-WB, SMV f-4 ^ ^ ^71^^- MA °l-§-tt LSF & <^^°1 °1-8-3jI 

5£t}. SEth Hefl^?i LSF & ofl^ °1£H Hell^^H ol£*v LSF A±tt *>°1^ 
##£1- oi-g-*v <^i^h 0 v^ £ ?m^\9X^. LSF &#^r <L>^>°3- o] 

<is> LSF 31 ^s) ^ one^ofl tfl^v o^gj.^^ o. o^^sq. «n E ^ <8*>3J-s M-^ 

o|f *M^>7l ^]E|1- 7 fl^ "-^3. l-f¥<H AA^l ^i^SLS. ^ 

^}^\^r y o v ^°l 7fl^-£|^^^ ( o]^ w-^- ^Ei^>S)-( Split Vector Quantization :■ 
SVQ) « 0 ^°)er^l tr^k #<H , 20 «1H* o]-g-tr 10*} *| ^ <£^SH >H 0 <J*V 

3^ ^-f Eflol^ a7l7 ]. 10 x 2 20 ol S)^n>, 27fl^ 5*r ^3 3. ^±r°) ^ 

10 «1H^ S^SHr «ajEl^>^- «<H^ 6 l-§-^ ^Ei Eflol^-o] 3 7 1 7 > ^1 5 x 

2 10 x 2S. ^ck 

<is> £ la^r AMR %rflo* -g-^ 4I^7H1 A>-g-5l^ LSF <£*>Sj-7l , ^E]^Eflol^] 

^■^E-l^l-^-(S-MSVQ) ^SS. ol s-ol^l^, £ lb^ AMR ^rfl^ ^ «-Jl5)-7H1 a>^-S) 

49-7 



1020030010484 #^ H*}: 2003/3/8 

LSF ^}^7)S.^\, SVQ ol #7l<4 ^ S-MSVQ LSF <#*>5}- 

^^(full search) ^B]^>^|-7li4 tiljasfl ^ rtfl 46 «|H7> LSF 7^ 

°^>Sr°fl ^ls.^^ 7fl^# ^las]^- fHH £R> 4 

#^JLS. <?]tr ^ Tfl^^- Jl^-*>^ ^l^o] oj^^l ^7j)*}7ll HL*V, SVQ «o v 

ojjl ^ fo^ ^ ol^ ojo.q-, HflE-1 ^ ^7111- 

^^lfe ^E^ilS, 10*r <#7}sHb 107fl^ 1 

M-^r^ i^ef ^s^V ^cf. SVQ a 0 v ^-§: °l-§-*r-2. 20 msec Hefl<y 

^ol^ lsF LSF* ^ «£* r Sj-^ 24«1H7> s3_£L*}- <S-§- ^ 

^nf. a^, SVQ ^ Jf^i* s-^iLS <&*}i%*}7} ofl Jf^s- a>o]o) 

<20> o] ^ofl^ ^B^*}^ cfTflS. l4¥^ *rfe ¥ 7fl^ EHol^ ol-g-^> 

o} A^^Oi o^jr).^ ^EH*) an^o^s). o o V^ ( z}- Jf^E^ 7|^^ iLJl Af-g-^- 
3M"M: A]^^ ^fl^lf ^}E^ 0 ^>5l- ^ 7fl^5l^ o^cf. ol<4 £o] tflEi <£ 

i 

x\l%7}°\ DflSE] Jl^4 #3) 7^1^>^1 Cfl*l €-711^^ ^TJ^A-I *V 

(transparent) *ll^SKr LPC Tfl^ ^Ap^M^ 7fllM %wv^ #^s]<>| #cf. 

<21> TX^^X] ^Ol Oj-f-jL*}. ^ 7l#3 ^ «-Ss)-Ali^ofl 

US. ^ 711 ^ Si ^h^M .2.^5^ ^5LE) A>ol^ S = 4 ^JzHHH^ XI 4^ ^ 
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1020030010484 #^ ^*}: 2003/3/8 

<W ^^l^l^ -f SNR( Signal to Noise Ratio) ^ 

<23> ^-71 Cf^- 7l#^ 4^11 » ^ *>7l t^ofl 4^. St 3^ r*jj- 

JlS* o^^yj-y^ (a) ^ N(=2 v ( o}7H V fe- ^^tilB^)7fl^] ^HH» 

olH ^ 2 k (<^7H, o< k< v ) 7flS ^1^>JL, DW D n v ^^ol^l^ i^MB-i- H e lSji 
3-7} ^Efl olEo)) t^sf N7flSl i^o]E ^ 2 V "k 7flS. ^l^m #31; (b) 

^«i*fl ^])o}7.}*£\ L-log 2 N(^7l^ ( L£r i^M*]^, S^e]^ 
B^r) iEflol^^], ^-71 (a) ^tb ^7l iEflojH «HM N7fl 

51 ^7l iElo]Hf ^, UH*1 v ^M^HHtt AV 7 ) ( a ) c^ofl 

^Stf :23j*Rr #7fl; ^ (c) ^-7] (b) #7)H1 <^sfl jib^ H 5 !^ ^Sf ^ ^ 

<24> cf^- 7l#^ 32)-7ll# ^e>7l ^ ^JLSW^^I o}o^ ^- ^ ofl 

4^ 5}ol^231 H Ej^^ Tjl^ <#7}3>KVtt^ (a) ^^fe LSF Til^ ^S^B] LSF Tfl 

^«1e^ DC ^-fr ^171^ #7fl; (b) ^"71 (a) #71H ^*fl DC >S£°1 LSF 
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1020030010484 #^ ^*>: 2003/3/8 

, #7l 7fll ajl^oHe^Eil- BC-TCQ <g3l€\^ o]^}^ ^^.^j. ^o. Hefl oj^ ^ h 
efl<y^> oil^iLAj-o. o^g).^ ^! lsF Tfl^^-I- ^*Rr #7fl ; (c) #7l 

(a) ^7)H1 o^si] DC ^^o) z\)7]Q LSF tH^eI^ tfl*H H^l^ifl efl^-i: 
7fl2 ^l^olle^Eil- ^sVji, ^"71 7fl2 ofl^ofle^Eil- ^7] BC-TCQ ^rJis]^ 
^ <#7>s)-^ 4-§- ^iL^M" 0 <M-SHei X12 LSF Tfl^^E^ ^*Kr 

#3]; ^ (d) ^"71 (b) ^ (c) ^TT^lofl o^fl 7^7^ XI 1 ^ Xl2 LSF Tfl^Ej 

^ ^-71 <^ LSF Jft^B]^ 7lE]7V ^ tf^C 7} Bfl ^ O.^. <*Hr ^ 

14^ eKl^H^s}-^ Xl^r ^fs^l ^ ^ ^ 3 LSF 31^ «3]E^^ LSF 7)1^ 
E^ DC ^^8: DC ^£-°l XlT^ LSF Tfl^ ^Ei# 7^1^^ afli ^71; # 

71 ^1)1 ^>7l^E^ 7^51^ DC ^£-<>l Xl?^ LSF 7^^0)1 cfl^ H^?! ^ H 

eflogvfl ofl^§- ^<5>o} ^1 ^^Ie^e-11- ^J^*>J1, ^-71 m ^^nie^Ei!- BC-TCQ 
^jie)#* °l-g-*M ^Ls^ tf£- Hell^tfl ^ ^efl^?> ^iL^* ^*3*H <#7>s}- 
€ XU LSF Tjl^^^l- ^*Hr ^eM^ H^e}^ ^1^- ^7>S)-^-; #7} *fll 
7}^B] *\)^5)±r DC XlTH^ LSF Tll^E-H tfl*H H^ifl 

7)]2 ^^ofle^Eil- ^-7] 7112 afl^ofl^iSlEi!- <$7) BC"TCQ ^JIS}^ o]-g-^> 

°i ^ Hefl^vfl ofl^L^-g- ^fftis}^ <$7m& 7fl2 LSF Tfl^^E^ 

y HI 2. El h€e|^ ^-Jisl- ^l-sPf; ^ nfls-e^m h^eI^ ^-jls}- ^7>^ 

^ ^£El7la> EEflel^ tLjrs}. oj^^w.^.*^ 7)1^-51^ ^>5l-^ XI 1 ^ X12 LSF Tfl^ 
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#7l LSF n^r^eW -fr^^ 7\z\A 3£r #3*} 

<26> ol§>, ^tgcq ^Al^cH] tfl75><*) ^1^711 ^^^>7lS 

<27> ^o)] tfltr ^^ofl OVA-], £ ^-g-S]^" H 5 !^^ 

5)- <£jLiL|^(Trellis Coded Quantization, °}*} TCQ5f ^) «<H=H1 tfl*H 4 

<28> <|Ja>^o] BjjE-l <y=^>^-7]7> S-g- v\}5LZJ\^ 31^* ^ , TCQ «cH^ 

3^ ^S-e^ A>ol^^ ^^SL5L TCQ y o V ^ 

tJ- ^7fl £<y^ °l-§-*M tfl^MlJ:* °o^l-^-*>^ 

Ungerboeck^ ^^-IKset partition) 7fl^-§: -§-<§- H^^^ -^-S^ ^r^M 
^ °c^r2r 31*8* ^Kr *}^A^S. ^^Jit «^ r ^ 

^S^W. R tilB^l ^^l-S-^i ^I^a] 2 R+1 f^H ^^r. 

<29> £ 2fe ^1-^- 2 h]e uniform) ^ ^^l^l cfl^ 

^IJLSr f£t M-Ef^cf. 87flS| DO, Dl, D2, D3^ JfiELEL^Ml £ 
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d(x, x~))^ ^^s. Hi Ei y] <£zisl#-^ <>l-g-*H , h] e-) 

Hi o a Vj7^ # oll OISH S^Bli ^Sf 1 HlH^ 

*V R-l HlH^l ^^-S.^ S^*}. o] HlH^^-l-^r *H^* ^#-2-5. 

^, HlH^iL€-S.^-Ei 4^ ^"4. Hl*^ ^JL^iL* M-E^lfl 

fe- HlH^r ^5}-7l (convolution coder)^ 0 ^^11S , ^^Ul 0 !] ^ 

zj-g" ^-51^-7l^ #^a] ^Ji# B^e}^ ^S^iL^- a E | 

oi^oflA^ ^5.;§iL2}- ^7l ^tflolH ^Jit ^-tf. ^7l ^JiL-i- S.^. 

«1H^ H^E)>i ^2:7} N ^slMHS 9X~%r «fl , log 2 N 

<so> £ 3^ 4-^3] o]e H^e)^ TCQ ^-^-S. ^€ t§3.(^-& ^ 

^) ^iL» ^l^>7l iflSfl *l;lfl L iEflo]^^ ^s^ji l hIh sq<Hl, ^7l iEfl 

°1B 'Ol'-i: ^mSLS. *l^He>) *}^r TCQ^ iL<*l§i=K 4^1, TCQ 

^JLS c-11o]Ei# o^s^- ^ o. ; ^.g^ ^ ^ W ]E ^ 

log 2 N Hi HI- M-^^l 7>-§- HlHS.^i ^^o v 41 X« Jl^H^ f-°.5.*l ^¥ # 

^ ^<yol ^cf. ol^i sM^-jltJ- Nikneshan-zf Kandani7} 

TB(Tai 1-Bit ing)-TCQ ^Jl^-g^gr <5}$|t}. o]s-ol *HX|^ <£jle)^ ^JfS^Hl 
^-g-^A^ ^ H^Eli ^3.5] ^EllolB^ ^EflolH^ Ajifloil oxo] 
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<3i> 5. 4^r Nikneshan^ Kandani7> z\)<£-& TB-TCQ ^^.S. ^l-s^H S^s] 

^ M-Bf^cf. P}7|?| i og2 N ^Eflol^oflA^ ^ ^^.o^ ^ 

* ^1 nfl^-ofl TCQ^ ^ ^ L tilB^i S^Sl^i 

, ^7}^9l g£^tf . ^, Nikneshan^- Kandani7> ^1^1 

Tail-Biting ° s v Jlsl^ 7]^9\ TCQ7 r *1\1 ^ ^M", <#7 r Sr 4^7> 

TCCHH US 3^ wlE^ti] -^JlsKsingle viterbi encoding) ^^1 

i i^HH. ^ ^ ^^*>^°> *>H.S, TC<H wl^fl ^3HB «fl^ 

4^1" -S-^^Tfl ^cf. 1-^, £ 5^ 4-iEflol e e^^^ ^2:^1^ Nikneshan 

-4 Kandani7> ^1*1 Tail-Biting QlL^^r A}-g-eH s^o] e^a 3) 
*ll 4«Jsl «1 til ^-Jis)-^ Z}- aZ^c^ AjEM 7}^*V B^sl^ ^S(^£r 

^)» 

<32> £ 6^: -g-^ oXo]X) M. ^ SJaJaHH = LSF ^r^r^l ^ 

M-Ef\H *fll 7V^. 7 ] (610), ^]s.5l7]¥j: H^el^ ^J:J}- 

(620), ^lS.el7la]: Jf-JlSj- ^7>5P?-(620)2r tg^S. t>Hl£.ii| B^el^ ^-JlSt <# 

7}Spf(630) ^ ^^^-(640)3. ol^^lcf. o^H, tifl^yltiV ^3LS\- 
7>5)-^(620)^ ^1 ^ ^2 ^1^71(621,624), *ll2 ^ *fl3 ^71(622,625), *fll ^*1 *\]4 
7R>7l (623,627,628,629), ^ *fll -fr^Ml^ H^Bl^ -¥-SSj- <#x}$-7] 
(Block-Constrained Trellis Coded Quantization, °}*} BC-TCQHr ^) (626)3. <>l-¥-<H*I 
cf. «HlS.el °<^V5Hf (630)^ ^15 *fl*l AM 7}^7) (631,635,636) , 

*114 ^71(633), ^13 ^1^71(633), ^ *fl2 BC-TCQ(634)S. ol^-<H^14. 
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<33> t= 6 ^ &2i?>}#, ^a> 7 ) (610 )^ <$n$\±: LSF 7\W ^E^(^«))S^-Ei LSF 31 

^E^ DC ^^-(/dc("))# #*V*H DC ^£-°l ^l^sl LSF Tfl^ tS]EiUOO)# ^is-s) 
7la> H^e]i -^-Jis}- o ^]-s|-¥-(620) ^ «1 ^12. el B^eli -^^Sj- 5^(630)5. 

<34> nfl 2.e} 71^1 H^el^ ^V^Hf (620)^- DC ^°1 LSF Tfl^ 

^^*>JL, ^]^ol]E^Ei ^ BC-TCQ <£JL^^ oj-g-^c^ <^^>2}-f!; r}-§- H 

efl^ufl ^ ^efl<y^> <i^iL^M- ^*3*H ^ ^l^J±-*€ LSF Xl^EK *C»»* 

^^*>JL, ^VSl- ^ ofl^il^ LSF Tll^EK ^C«))^ LSF Tll^E^ DC ^(^ c(m) ) 
* 7>^M <S<H*1^ 2^ LSF 7il^»flEi( ^(">)1- ^^l«-( 6 40)5. 

<35> ol^- ^]§><^ , ^1^-71(621)^ MA <i^h ^1# 4*> MA <^ ^JXEl^o] ^-g- 

3^, °^>5|- ^ Sefl 0 J^H ofl^H.^ °1# Hefl°J(n-i, <*Ma1 1-4)1-^ 
^E-11-S.^-Ei <2<^l^r ofl^^-i: ^M§*m4. ^12 ^71(622)^ DC LSF 

7^ ^E|(*00)5.^-Ei *fll ^^71(621)^7.-] ^)l^£l^ <^3M: ^7fl H3l<y 

(n)^l d\]^6\)e]^B\(jeC^m ^W". 

<36> *112 ^1^71(624)^ AR cfl^, ^11- -i-^ 1*> AR ^1^ ^JlEl^ol ^-g-^H, [?,} _9_ 

^^oi <^l^oi7.>( P')Q m BC-TCQ ( 626 HI ^«fl <#*}S^ 4^- *U 7R> 71(623 HI 2l*fl 
xcefl<y^ ^l^H^-ol (i-1)*} iL^SK ^-.C«))oi ^o.^.^ <£<^m <^1#3M: 

^Al^cf. ^13 ^V7l(625)^ *fl2 #^71(622)3.^ z\)^-S\±r ^*fl = efl°J(n)£l 
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^oflal^E-K e oO)vfl i*> .S-^^'O 0 )^-^^ XI 2 afl^7K624HH XI^tt 

<37> XU BC-TCQ(626)^ X|2 ##7l (625)XH ^fl^s]^ i*> £-±.&2\ 

dH^zWm BC-TCQ ^JLe^Xl ^^fl «8*>3Hi *r*8*M i*> ^D:^ 

sj-^ ofl^oflel^|Bl( ^-tb^. Xl2 7>^ 71(627)^ XU BC-TCQ ( 626 Xl^£]^ 

i*> A^i^ <£*Va*-€ ^l^e-^EK £<«>)ofl xl2 ofl^ 7 l(624)^ <i#3M: 7^^-o.s. 
i*} Jl^&^ °<J=*l-3*-€ ^^H^^U ^o*>Hl tfls><X = Bfl<SM| ofl^^ ^sjs> 
^ °<M-*€ HX]<y7l ofl^ofle]^^^ i*> SL±.U;( */00),§- =f-sVt\. z]- *}^°) 
MX] ^ell^^ °^}^ ^l^le-^BK *00)* ^th=K 
<38> X| 3 7R>7l(628)^r XI 2 7K>7K627)XH Xl^^l^ ^Xl HXl^s} <9=;*>3-€ = efl<y 

# ^^ofl^HjjEK 500)Xl XI 1 <^1^7l(621)^ afl^SJbfr 7R>^- SL£.*q , ^ ^Xl H?!)^ 
^ <£*}3-€ ofl^6||e|^E|( 200)X1 i«<X H^l^^ °fl^JiL#-8: <£*>^- 
€ LSF Tjl^aiEK XI 4 7R>7l(629)^r XI 3 7RV71 (628)X1 *| Xl^-sl^ 

LSF Xl^r^E|(2(«))X] LSF Xl^^s] DC ^^-( / ^ c( " ) )* 7>^*><X 
LSF X]^r^Bl(/.Cn))o. ^*VtX. 3# 0 <J=*>S*€ LSF Xl^BK (w) )^ ^H 1 ^ 
(640)2] ^7s>S W^cf. 

<39> alXjS.^ B€^^ ^-SS}- °<}=X-3Hf(630)^ DC ^£r°l Xl?1^ LSF XI ^ 3 ( *<») 
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tM)M. BC-TCQ <g5iz)^ °l-g-«H ^Vsl-tb cf^- ^*9*> 

^ ^ lsf 7])^a]Ei( ^c«))# ^si-jl, ^ <^^^-€ lsf n 

^b\(2c^)S^ LSF ^l^^E^ DC ^( /bc(w ^ 7RV*H ^xl^ °^>5}-^ 
LSF 3l^Ei( ^^1^-(640)S *#*tf. 

<40> ol-i- i^M, ^3 ^1^71(632)^ AR ^ 1*> AR ofl^ ^JlE^o] ^j-g- 

£M, i^l- Ai^S] «fl^$l*K p ')^l- XI 2 BC-TCQ(634)^1 £]*fl ^ Xl5 7^71 

(631)^1 2)^ ^efl^vfl ^l^i^-oT (i-i)^l- Hefl°J^fl 

^j^le^EK ^-i<»)o} ^-o.s.w-Ei <£o]x}±r *fl#3b8: tHH^m. X14 ##71(633) 
fe- *fll ^7l(610)S.-^Ei X]^£)^ DC LSF A^r ^EiUO))^ i*} SL^. 

^-(^,<w))_o^a.Ei ^3 <^1^7l (632HH ^5]^ ^l^^t* ##*H i*> 

<4i> *fl2 BC-TCQ(634)^ *)U ##7l (633HH ^I^tt i*> 

^0^1^ BC _ TCQ o^^ofl o}^ ^IgJ.s ^*}o} <#7}5|-^ ^1^151 

ajE-Jsq i*> £.^2K ^(»))|- 7>^>7) (635)^ ^12 BC-TCQ ( 634 Xl^-tr 

^ofl^^ i*> iL^&( £oo)dfl *)13 c^l^7l(632)^ afl^lM: 7>^o.5. 

<g=*>3* * ^l^a.^ js^^s] LSF Tfl^EU £/00)§ ^ttcf. A *>^r 
^ LSF 31^^ ^Tfl ^efl<y^ ^71-51-^ c^l^^e^EiCC 2 O))!- ^tb^. 

^17 7>^V7l(636)^ AG 7KV71 (635HH X]^^ <#*>5^ LSF Tfl^EK *0)H1 LSF 
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^l^^E^ DC ^£-(^ c(M) )-a- 7Kt*M ^ °<W^ LSF Tll^E-K/^'O)* ^Vtf. 
<#*}jSL£ LSF 3l^BK/ 2 C«))Tr i^^-?-(640)^ cfs. #7}sL <?]7>^cf. 

<42> ^^^-¥-(640)^ ^lS.^7la}: °^>^(620)^ hHS-E] H^^i 

JfJisI- ^7>5pf(630:HH AA QAdtQ LSF 7fl^tf|Bl(2.C«) i 2a<»)) #ofl>H LSF 

<43> ^H^fe ^14 7>^>7l(629)^- ^17 7>^-7l(636)7> ^ ul]aE|7lti]- 

^-JLS)- <#7}sHf(620)^ ^1^2.5] ^3}- ^7>5)-^-(630) tfl^l ^13^ OJO.^ 

, 4^- ^HlS^r ^14 7}^-7] (629)^ 7R>7l (636)1- ^T]^ cfl^l, ^^ 1J f(640) 

7>^-7l# ^-7}sf^ ±sj\% «-(640HH ^j^^ll 
£ LSF Ttf^EK 2 00)4| LSF 7)1 ^E^ X ^£-( /flc(w) )* 7>^>£^- ^ 

4. 

<44> cf^-, a- ^-^ofl 5^ BC-TCQ <£j!E|#oil cfl^H ^^^>7lS ^cf. 

<45> BC-TCQ QJL^-B: 1/2 3HH ^^Ji7l ^ ^^wflo] <y S ci 71*1°. 

5. *}±r N(=2 V , <*|7H v ^ Afl^tg- ^-ig-ulH^r) ^3HH Bl^i °]-§-*l ^} 

BC-TCQ <£jie|^8: 2i&SL3.*\, ^^7>^tb ^7l i 

3HB« N7fl^ iEflolE ^ 2 k (0< k< v )7flS. ^I^Vji, iEfloi^l^ A E | 

olB£ SH^i ^Eflol^oi] rq-e> N7fl5] iE|o)E ^ 2 V " k (0< k< v ) 
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<46> o)<H- ^ BC-TCQ tosl^^r *J-8-*H ^ =^*Kr 

2 V " k (0< k< v )7flSl ^1HH# # ^M-l- ^^H*^ ^Eflo]H7> ^ 

^ B^5]i ^SfSI: ZL^W. H^B]i ^ # H^e]i 33.* 

<47> £ 7-8: *1*)1 E e|j]a -=p-3^fl>M k7> l<y BC-TCQ ^jlBl^-fr 

ji3j£|fe H^el^ ^St M-B|-^fl ^i^7>^tt bl7] ^ 

EflolB^ 47fl iE|olE # '00' 'lO'^l^, *>*1^ iEfl0l*]0} ^Eflo]E^ ^71 ^ 

3HB7} '00'SI ^-f '00' ^ '01', 2:71 ^Ell 01^71- - 10 .ol ^o. , 10 , jpo. 

»1^ § oflolrf. £ 7^- #S^>^, L-log 2 4 ^1H*HH ^EflolB 'OO'^M 
^€^3.(^£r 3^)^ 271 ^ElMB7l- 'OO'^lH-S. uj-^^l ^3H*HH ^7j-^ B 
E lsl^ u>xl^- ^Eflol^o] ^EflolH7> '00'^ '01' ol 5] ^ ^ ^-^^ 

<48> cf^-, pH2.el7ltiV S^eli -f-Jis}- <#7}5|--^(620H1 &<H>H £ 7°1H<4 ?M ^ 
€ ^St BC-TCQ SlS^^-i" 5. 8 ^ £ 10a vfl^l 10c # 

<49> ^X-l, £ 8^1 iEllo]xHlA-loj HjE^w) Ol^3f 7 j|- j^^fl 

^1^1 p ^EllolBSl- ^S)- Cfl^^7> WH1S.51 H^eli ^-JlS}- ^71-51-^- (630) 

BC-TCQ ^i^^cHH^ xi fife ^e), «' = *V- ^/'^ *" = *V- ^/"'^ , 
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ol^ i^M^o] i E flolHofl 4^ ^e^tf. o]# £ 10a £ 10c# ^Sfl #s}iL 

^, 101 #3HH^r 0 ^Eflol^^ p ^EflolEoflA-]^ ^(pj^ofl tfl^ 3~7}5\-7\ ^ 

^s\3L, 102 % 103 ^tHH^t aJ^i^fl iEflol^l-^-Ei L-log 2 N(^7H L^r #31 i3M*l 

102a ^HH^r 3J*S*I| ^Eflol^l «-e^ L-log 2 N N7fl£l ^HEofl tfle}-^ 

102a-l ^*1tt <£*>3* tfl^Jlofl tfl*>o} <y=x>2|- S$*H d '*> d '"J>)4r *fl# ^3- 

ofl ^^4(1023-2 ^7^1). 
<50> 1] ^ = min{d{e',y ilp ) \ y^D 1 ^) 



<51> 



<52> =^«h i % 2^1 sa^H. j^*fl ^*m*i^ P i^i^m^ 

(j-l)^i^ i3lol*lcq ^EflolH 7>>ol^] «^Alofl igr£Q ^3.^-§r, D J r: P ^ j «] 
*fl iEflol^^ p ^EflolHfi]- (j-l)«l*ll iEflolxl^ i" ^EflojH tL^^ofl igvg. 

^ ^-3.= ^-^- Z]-Z]" M-Bj-^lCf. ^7l^ »./><^ ^".^ Z}-Z}- ZI> ' / »'./'5>)- ^ 

<53> ojjp: iEfloj^o] p ^Eflo]H^ ^-7fl^ H^e]^ ^S. ^ S}^o\] cfl*}- 

Sfl^- ^cflolH 4^ cf^- 3<HH<4 ^-o] ^^^c|(l02b 

I02b-1 #7fl). 

<54> / . /.i , /_i , 

3] = min(p^ +d i , p , p,„ +</ f> ) 
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(102b ^t^I^a^ i02b-2 #7fl). 

<56> a ; ^\ y\ 1 

<57> Cf^-, 104 #3HHTr M-^^l V i^H^HH Z)- ^HH^l ^ ^£ 

2V"k(0< k< V )7fl^ ^EflojH ^ ^EflolH7> a^s^IL *Kr 
lSt D J# JX^^cf. o]^- ^H, 104a ^TlHH^ A o v 7l 103 #31°^ <4 

N7fl<^ Aj^S. ^ v >n3H;*HH^ 2 V - k (0 
< k< v )7fl£] H^sl^ ^St ^^tb4(104a #7fl). 

<58> i04b 104e ^Ha^ #*fl N7fls] Ag^ S ofl a-^ z}- 3H1 a}-^ 

Ajo}^ 2V -k(0< k< V )7fl^ r^EflolH AA<$ tfl*M P>^^- iEflolB7>Xl 

a]^^ <Sa>S}-£ Al^i^o} ^ ^^ 7} 7 ^ ^o. ^o. B^el^ ^ 
S. ^iL ^ ^if 104b tfl^l 104e #7lH 5>M*I , pf.^ Aj^^S. i 

oflAi Pf^nv ^Eflo]H(n-l ... 2 v - k )7>^ ^S.oflA^ og ^ XI^S}- A] 

H^s^ *HH ^isHr BC-TCQ ^IS^sf^-g- £ 9 ^ £ 11a ^a] 11 c # 
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°<W^(620HH^ BC-TCQ 913-^^3)- tfltt ^1^3: <^1^^1 

<61> £ go} j^^fl ^Eflo]*] ofl^o] tilElul o]^^4^^- £ ii a ifl^ £. llc# -f- 

n <gst\£.T&, 111 ^TjHHfe- 0 p ^EflojEoflA^ ^ ^^(p^)^ ^ ^ 

7)^7} ^S\JL, 112 ^ 113 ^HH^- ^tt}*]) ^Bflo] L-l0g 2 N(^7lA^ L^: #*fl 

^, 112a ^HH^r i^H^l-^ L-log 2 N ^3H*]<>] N7fl c| ^lo]^ cfl^H 

5] 4> = minC^,^) I y., p GD J ., p ) 

<64> ^-71 5 ^ 6^1 $u<^i, ^h*^ p ^BfloiHsf 

^ ^Eflo]^o| p iEflolHSf (j-l)wi^| iEflol^o) i ' ' ^EflolE A>ol^ JtiigUH ^ 
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<65> o]JS: jOj^fl ^Eflol^ oj p +i]]o)^<Z\. ^7fl2] H 5 !^ ^ # ^uj-ofl tfl^ 

rcj-^i ^Sf ^*}ZL «acflolHAl?li^(ii2b ^TlHH^l 112b-l 112b-2 

#31). 

<66> [^Al 7] = minCp^+rf,,, . &+d r J 

<67> cf^- H4 #7j]^ £ 10c ^1 3E*1€ 104 #7]HH<2}- =L #*K^ ^ 4-§-°l 

<68> olfif ^-o] a- ^6)1 tcj-s bc-tcQ ^JLe|#oil rtfsig TB-TCQ <&:n.el#-B}-Tr ^e) 

# Hi Ei a] -^S^^ <$x}^7} 7}^a>}v£. TB-TCQ ° a v JI^#^H o>7lsl^ 

<69> £ 12^ ^ -^-^Sj-Al^Eflol] o}o]Al £r LSF Tfl^ ^>5)-«j-^* ^ 

*}*r JL-g-SLS^ , DC ^ *ll ^#711 (121), ^lS.e)7l¥i H€el^ ^h^Tll 
(122), Hj^s-sl -^-^5}- ^51-^:^(123), ^%i#7ll(124) ^ DC ^ 4^ 

7ll(125)S. ol^^cf. <*)7H, DC ^£ 4^^711(125)^ ^S.B]7l«> H^5]i ^fiLS} 
W^TlK 122)^1- tiHl-E-Sl S^eli JfJLS} °^>5l-^7ll(123)^l 5.^*13 ^^rRr ^ 

<70> .£ 12* ^-S^, 121 ^TlHlA^ <y^£l^ LSF 711^ ^\B](ICny)^B] LSF 711^ 

^B]^ DC ^£-(^ c(m) )* #^><^ DC >S£- 0 1 ^ItI^ LSF 7^1^ ^E-KicCw))!- ^Al^l 
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<71> 122 ^TjHH-b #7] 121 ^*fl DC LSF 3]^ )» 

oj^«lo> Hell ^ Hefl^xfl <^-g- *\)^°\} ^ ( ^*VJl, <^ 

6\}z\*s\b\(*M)^ BC-TCQ <^Ji^^# °l-§-*M °^>s|-^- 4w Hsfl^^ ^ Hefl<y# °\] 
*r*8|3H LSF ^}^m2c^m ^^*>ul, <£*>5*€ LSF 

<72> ^-71 122 # -i^^, 122a ^HHtt #7l 121 #7}H ^ 

*fl DC >J|7l€ LSF Tfl^ ^EiU<»H cfl^H MA 4*} MA Hefl<y 

# afls^ ^-g-^H ^bfl Hefl°J(n)^ ^oflei^EKj? OO)!- #7l 122a ^Tfl 

<73> 4 ^ 

e (/?) = x (n) - 2 e(n-i) 

<74> ^ 

-^-71 ^4)- a] 8<H] Si^H. j£(«-0^ BC-TCQ <£JLe|#ofl ^*fl °<J=*l-3^ 
<M ^il^M Hefl^Cn-i, <^7l^ i~4)^ ofl^6fl a] gjEja M-E]-\Ht}. 

<75> 122b ^TfloflA^ Aj- 7 ] 122a i£3HH <go^ ^T-fl £Efl^]5] <^ofl&)«J}E|(-£<>0) 

i*> iUiiSK^^H] cfl^c^ AR °\}^r, <*H# 1*} AR Sefl^i-fl afl^hl- 

<76> * S ^ ✓ ^ ^ ^ N 
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<7?> #71 <r*H 9°fl p '^r i*> <*^l*h ^^"^ BC-TCQ <£ji^ 

ofl sjsfl <y=7}3}-£ cf-g-, H5fl<yvfl ofl^S/SH (i-l)*> iL^^g- AA M-Ef^cf. 

BC-TCQ ^JIB^^S «£*|-3*-i- ^*3^H i*> <#7}-3^ ofl^ofl ( £e*o)-a- 

«8*>oJ i*> IL^S] LSF ?fl^Bl( ^C"))# ji^o] LSF Tfl^ 

=efl < a^ °^>^-€ H^SJ^ ^l^<Hl&|wflEK *C»»* -*7l Sefl^ 

ifl °fl^±L#£: nf-g- lO^f ^-o] ufE}^ ^ ^q-. 

<79> ✓v * ^\ 

<80> 122c ^711 °H ^ #7l 122b ^H^l ^<H^lfe- ^*fl H5H°J^ <8*>3^ 

oD^6|)^ti)B)( 2oO)°fl cfl^H Hefl^^V ^l^Ji^-i: <£*}s^ LSF 

Tfl^yjjE-K ^tbcf. #71 122c &?\}^ 4^- ll^ i-HHI *r 5M. 

(«) = e («) 4- e(/7-/) 
11] _ _ 

<82> 122d ^TfloflA^ ^-71 122c °J=^€ LSF Tfl^Ei ( 2 (">)£*]- # 

71 122a DC Aj^-ol LSF Tfl^ tf|El(*C»))^ -fi-#eM<& 

7ie|(W<*i>)^- 

<83> 123 3r3fl«1H*r # 7 1 121 #7lH £]3fl X Aj^-ol ^7^ LSF Tfl^ «]e-1(^(«))1- 

^^oflE^E] BC-TCQ «£JLHl^8: ^^tt = 31^*41 ^^^^-g- 
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LSF TlK^EK >«^*>uL, <£*}S|-€ LSF Tfl^EH *<>0)<4 # 

71 DC *l)7l€ LSF tf|E|(2EC»))i2fsl -B-#Bl^°J ;q 3 3. T^tJ-. 

<84> #7] 123 # ^Jf^o.^. ^S^, 123a #3HH^r 121 3 

*ti DC *|]7m LSF 711^ iS|E](*0»» # i^V LSF Tfl^El (**C»>)ofl tfl*} 

<^ AR <^]# »^ 1*> AR 3-8-*H Hefl 0 Jv|l afl^H e^e] ( *,00) 

<85^ > ^ 
12 ] '/Cw) = " P, * 

<86> 12^1 Sl^i, i*> -S-^^t^ <4I^!*>, £-iOOi=, bc-tcq <^ji^ 

^ 2)n <a=*}3^ q-^-, Hell 0 ^ «fl^ji>8-°l ^sj^ (i-l)*> Jfi-i^sl Hefl^ifl 

<87> tf-g-, >8-7l 12<^1 ^«fl <2<H*]^ i*V liS^l SBfl^tfl 

^l^ofle.^Bl(oC~))ofl ^sr>^ BC-TCQ ^Jiel^ofl ^^fl 

3 °<M-3*€ HiSfl^ifl ^l^lS^EK 0C«>)# ^>JL, i*> Jl4i^ <£*>S^ 

LSF tJK^eK T^th ^ °<f*>3-€ LSF 7ll^«3]Ei^ H 

eflojo^ LSF tH^e} ( * («))# # 7 1 Hefl^ifl ^1^^ ^ 

^ 1354 ^-o] q-Ej-ig ^ 5acy. 

<88> ^ A ^ 

13] * <C») = '/OO+P,* */-iO) 
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<89> 123b #3HH^r #7] 123a #7lHH <£<H*l^r <8=*}aj-^ LSF 31^^ ( * (»))<4 

#7] 123a <33€ DC LSF Tfl^ (*<»»)) ^ -fr^^ Ti^ 

<90> 124 ^^Mfe a o v 71 122 d ^711 ^ #7l 123b ^ ^fl^l -n-#^1^ < ?l » 

2^(^™ 0 . ) ^^)^- U]J31S>^ , ZL ^ ^ ^ -^-#2]^^: 7^S]7> ^O^lfe 

LSF Tfl^eK ^^^Vcf. 

<91> 125 ^HH^ <#7] 124 ^eh=1 0 <J=*}^€ LSF 3l*r*)BK *00)ofl LSF 

jfl^E^ DC ^£-(^ c(m) )# ^ LSF 7^1^^^(2C«))» ^tb^. 

i^ofl o)§>c^ ol^^ ^ ol^ ^H^} T^j-S]^ 2.S. ^s.o} 71^-^11- £tt>4. 
38 ^7> Sl-i- ^ %t^r 7l^-np^ ofl3.i=. ROM, RAM, CD-ROM, 7>7l Eflo)5., C]i 

^as 3^ ^^M, m^is ^^7} ^ SX^ 3-^7} 

71 #3 31 ^€ ^ 

<93> zisIji ^ ^p-^^7] W 71^3 ^(functional) HS.ZL^ , 51 = ^ 2H 4 

<94> <^^<^]> 
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<95> TB-TCQ <g5L?)^3)- BC-TCQ QjL^e] ^^]mL^ fl^M, a] 

^lsel 7HM<& o, ^ 1H1 cfl^V <#t^ AiJ: cfl q*g~$ ^7>^ 

tf. £f-g- je. 1-& 1-^°H cfltb SNR ^3b§" *]3L& SH*}. ^^tilm ^^o]] A>-g- 

<96> [S 1] 





TB-TCQ (dB) 


BC-TCQ CdB) 


16 


10.53 


10.47 


32 


10.70 


10.68 


64 


10.74 


10.76 


128 


10.74 


10.82 



<97> a 1* #S*>^ , ^&°]7\ 16 ^ 32*1 tfl^flA^ ^o)j <^ TB-TCQ 

^JL^^S] <#7}$- A] Jl tfl ^-a-ti] ^^o] Cl ^Jr^r, l;^^ol7} 64 ^ 128*1 

tflsiH^ BC-TCQ °^Jl^o} d] <#jL^--i- ^ 
<98> cf^- a 2^r ^-71 a lofl^-i ^-^^°17|- 16*1 tfltb TB-TCQ 

*3°IH BC-TCQ <£JL£\^2) 4-#JE» 

<99> IS. 2] 





TB-TCQ 


BC-TCQ 






5184 


696 


86.57 % 




64 


64 






2303 


223 


90.32 % 



<ioo> a 2% , 7}^^ wl52<S^H i^^l ^Itb BC-TCQ ^ZL^#Sl 4 

#517> TB-TCQ ^iL^^l w]*}cr| m^l ^hS^S^-i- *r 
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<101> 16-^Eflol S Esfle)^ ^ofl^ 7 M ^ flfe iEflole^ 2k (0<*< V ) 

cf^- s. 3-& k=0,l, ... ,4 91 ^g-fofl tfl^ BC-TCQ^ wH-E.s| ^l-ef^l^ ^IjM 
cfl*V ^>^^ aim*! ^Jolcf. ^ tilJR ^ofl A>-g-^ H^ife 4wfl^ #^ efl 

<102> [S3] 



^ ^, k 


#4SH. L 


L = 8 


L =16 


L = 32 


L = 64 


k = 0 


13.6287 


14.4819 


15.1030 


15.5636 


k = 1 


14.7567 


15.2100 


15.5808 


15.8499 


k = 2 


14.9591 


15.4942 


15.7731 


15.9887 


k = 3 


13.4285 


14.5864 


15.3346 


15.7704 


k = 4 


11.6558 


13.2499 


14.4951 


15.2912 



<ios> 5. 3* ^2:^ , k=2 91 ^-f BC-TCQ ^JL^^^ 7R> l+e}-^ 

^ k=2 <y ^-f BC-TCQ ^JLiMl^ iBflo]E^ 167 flo} a^oIe ^ 4 

7fl ^MB-I- ^^t]-. tj~g- 3E. 4^r k=2 91 BC-TCQ <£Jie]#£] ^7) ^eIH 
S ^ n>^nv ^EflolH ^Ji« M-e^-nH 

<104> 4] 



2:7| iEi|0| E 




0 


0, 1, 2, 3 


4 


4, 5, 6, 7 


8 


8, 9, 10, 11 


12 


12, 13, 14, 15 



<ios> tl-g-, >£^o} s$ 7 y^. NTT ^l^m ^^-8- -g-^^** °l 

-g-^V^^, %■ 13 §f°H, U-^, o}^, zi^ji cgc^ a} 

^ -§-^i!5. ^s)<H 3GPP^1 AMR_WB ^ ^Jisl- 7HH a>-§-^ LSF °^>sl-7l 

S-MSVQ^ ^ 3}*H LSF <#*>5l-7l ol^o^ 4^ o. amR_WB -^ss}- 
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7l<4 ^*}7fl 3-§-*r$!-^, ojufl SDCSpectral Distortion) ^ »flS.eI -fiL 
^ 4i I 5 « 1 6i £a|£ a}^ £t}-. 
<ioe> 53 





AMRJVB S-MSVQ 




SD 


$5 SD (dB) 


0.7933 


0.6979 


2 ~ 4 dB (ft) 


0.4099 


0.1660 


> 4 dB (ft) 


0.0026 


0 



<i07> is. 6] 





AMRJVB 










15624 


3784 


76ft 




8832 


2968 


66% #± 




3570 


2335 


35% 




5280 


1056 


80% #± 



<ios> I 5 * 1 6f -^JUS, SD ^ofl &<>H AMRJVB S-MSVQ(Split 

and Multi-Stage Vector Quantization)^ SD7> 0.0954 dB, 2 dB ~ 4dB 

3] «£*>sj.o| ^(outlier) ^ ^ 0.2439 % ^ShhSHt , -S-^Tr 

<109> ti}<4 ^ol g-tgoty icfB^, LSF Tfl^EH tfltr Hefl°^> ^ 

el*^* BC-TCQ ^Jisl^l o]*fl <£*>3^ , °<M-SM -S-^rr 
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<110> 3£tK tfl O] # EEfl^^ JfJisJ- <y-j7s]#^; o].g- 

<m> «fl^7l* A>-g-f-o.5.^ ^ 5^ 91 ^( safety-net 

D -I^S^) ^(outlier) °^>^-<S^* 31*113*1 nfls.^ & 

<112> ol^V ^-flA^H 33 ^Hl*ol 7flA]S]^cf. o}7H 1^*1 -g-^^-ol A> 

ES. £ 71^ ^9] 7>^1 *>5^ ol S «-Ei CH^V £t§ * EJ- *J 

^Hl7|- 7V^*>Cf^ Olsfl^- ^Olcf. tC)-^, -g- wVt^ ^1^*V 7l#^ II 
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1] 

(a) #*fl N(=2 V , ^7}^ v ^«lB^)7fl5] ^EflolHl- g±i miB^ 

-M, 0< k< V ) 7flS. ^I^I-jl, ^Eflol^^ iE|olEf E|e]A ^ S o^ S7l ^ 

EflolEofl ttj-s]- N7fls] i^HH ^ 2 V " k 7flS. 

(b) «-Ei L-log 2 N(^7lA^ L^r ^M^l^r, N-cr #31 B^eI 
i iEflolB^) ^tflol^^l, ^1-71 (a) #?IH ^ ^7] ^EflolH ^l^Ti ^ 

N7fl^ ^^Sffil ^7l iEflo]E# %Vj7*V v ^Ellol^oH^^ A o V 7 ] 

2 v - k 7fl^l ^EflolH # *>M-» *>*1^ iEflo]^]^ ^Eflo]H7> 

H^^i 7JS1-^: Jl^§>^ ^-Tfl; * 

(c) ^-71 (b) #7}H ^*fl alBi^ H^E^ 7^§ # 2)3°} ^Efl^^ 7jS# 

2] 

(a) °^£)Tr LSF Tfl^ ^E^-f-Ei LSF Tfl^^E^ DC ^SKr #7fl ; 

(b) ^-7] (a) #tH1 <^ll DC ^£-°l LSF Tfl^E-H Hefl^?i ^ 

BC-TCQ ^JiEl^-i- o]-g-§>o^ oj:^^ ^ s^oj^ ^ Hefl°J^l- <^iL-^8: 
°^>sl-^ *U LSF 7]l^«3iEil- ^*Rr ^1; 
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(c) #7l (a) DC JQ&o] LSF Tfl^EH cfl^H Hsfl^ «fl^ 
-Ir *M8*H XI 2 afl^oflei^-g- ^*Kn, >y- 7 ] *fl2 afl^oii e^^l- ^-7] BC-TCQ £jl 

e1» ^*Rr #31; ^ 

(d) -*7l (b) ^ (c) #7lH ^l^fl <£*}3*€ XU g X12 LSF 7)1^E^ # 
3] 

(e) ^71 (d) #7lHH ^d«!^^ #3 3^ ^Vs}-^ LSF tH^bH sfr 7 ] lsf 741 

DC <#7}2He1 LSF Tfl^^E]* ^ C\ £_^}^ & 
[^T 1 * 4] 

412 ^Hl &<>H, ^-71 (b) 3:3HH 4>7l ^1°JL> ofl^ MA ^E|^ofl s)*fl, # 

71 H^l-U ^l^gr AR ^El^ofl ^ ^i^AEflcll flo^ 5+°J^H 
5] 

412 %H1 91°]*), ^7} (c) 4>7l Eel 0 ^ ofl^fr AR €£i^°ll ^«fl 
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63 

^2 %H1 ^-71 BC-TCQ ^JLSl^^r N(=2v , <*|7H v ^ ^f-^ 

^i^l N7fl^q iBflo]H ^ 2 k (<^7H ( o< k< v )7flS ^l^Ji, ^3H*N 
SI- B^e}^ 2:71 ^EflolH^] 4^ N7fl^l i3HH ^ 2 V ~H<^7]*], 0< k 

< v )7flJL *H^*Rr -g-^ -^S^-aI^^oH oic^Ai i^^H^sHr Tfl^ °<M-sH^. 
7] 

*I16 %H] #7l BC-TCQ <£JLZ\^~£: ^z)]o)x)i*-b\ L-log 2 NM7H, L 

^l^s?i «HW N7fl£i -fl^S/M 3-7) iEfloiE t , q-^^l v i^l 

B^eli ^Stl: JL^^Jl, Jl^^ ^St # 3|^Sl 33.* 

[^^% 83 

LSF 741^ aflE^^-Ei LSF Tfl^El^ DC #^}<*l DC ^1 7-| 

£ LSF 711^ d)Ej* afl^wRr »U ^71; 

#7l *fll ^A> 7 ] S «. E ^ »1^£)^. DC ^*<>1 ^171^ LSF Tfl^^E^ofl tfl^H 5.31 0 d 
# 3? H^^Jvfl ^<8«H *fll ^^ofle^El* ^^^>JL, ^-71 ^1 ^I^oHe^eI 
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# BC-TCQ <£JL?)^~Br <X-§-^-<X <#^i&; Hefl«M ^ ofl^Sitf-i- 
<X °^>^-€ XU LSF Xl^E^ ^*Hr ^15.^7)^ -^SSj- <8=*}3H*-; 

^71 X| 1 ##7]S.if-&\ Xl^slfe DC ^£-<X X)7m LSF Xl^EiX] i«<X. B3l c J 

BC-TCQ ^Jie)^ Ol-g-^ <£*>5^ CfO. H^6]lfl ofl^^ ^*}<X <£*>S^ XI 2 

LSF Tfl^Ell- 49^*Hr til^se] Hte^ fl^- ^ 

XU ^ XI 2 LSF Xl^Blf* ^"71 LSF Xl^r^B^^ o. 

$Z<X^ ^^B^^Hr XI ^ o <j*>awi. 
9] 

X18 %>X1 &<*H, ^"71 Xl2.el7lav h^^I^ -f-JLSf. <£*}sHf^ 

^lfe MA ^E^ofl <X^r ofl#3M: ^1^71^ XH <*ll#7l; 

^■71 DC ^£<X XlTl^ LSF XI ^ ^s^fE-l ^7} Xll afl^HH Xl^^r Xl^& 
^ ##*H ^SX] HX)°JS] ^^ofl^rfjE^l- XI 2 ^7]; 

i <^£U><X- #7l BC-TCQ ^Jiel^Xl ^*fl <#7l-2^ tf-g- Befl<M 

^l^^-ol (i-l)^V Jl^^l ^-AS-^El <^<X^1^ AR ^E^Xl ^tb Xl^rSM: 

^S^Itt XI 2 afl^7l; 
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B\ ^"7} *fl2 ofl^HH ^1^5]^ afl^^M: #^>*H i*> -S-^&S} d\}&o\)zm B ]^r ^<5> 

^ m ^>7l ; 

-#7} m #&7]<H*\ ^l^sl^r i*> ^^ofle^E^l- ^-7} BC-TCQ ° s v ^ 

BC-TCQ; £ 

#71 ^1 BC-TCQ(626)<*IM ^s)^ i*> AiitS) «8=*]-s*-€ <^<>fl e^e-H #7l 

*fl2 ^1^71^ ofl^^. 7>^>J1, ZL 7><+^4 d l| tfl*H #7l ^ 1 ofl^7lSl 7> 

10] 

2)18 &<>H f ^"71 hHIS-b] H^eli ^s)- 

i AiSsi <m^l*>^ ^"71 BC-TCQ tJl^#oll °)n <$7}J%$. cf-g- Hefl^ 
°fl^iL#°l (i-i)xV Sefl^ ifl^Elsl <a<H*l£r AR 

€3^1 £R> <i^lM: *H8*l?lfe *|)3 ^1^71; 

^"71 afll ^>7lS^-E^ *fl^-£j£r DC »l7m LSF 7)1^ ^)Ei^ i*> J3.41&51 

LSF 7]l^wJlEi^«-E^ ^"71 X13 ofl^7lofl/>l ofl^^ ^HHH i*> 

^oije^E^ 2(14 ^71; 
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#7l *\]4 #<&7M*\ ^^-El^r i*V Jl^l^ ^^ofls^E^ #7l BC"TCQ 

BC-TCQ; 3? 

#7l *fl2 BC-TCQ^H ^l^S)^- i*> A^^^ ^>5)-^ ^^oflel^Blofl #7] *fl3 «H 
J±#^§- ^r^Kr *fl2 i^Wt ^«l«Rf ^ ^^Al^BfloU ojo^ ^o]i^]H^ 

HI 

^18 %H1 &<>H, #7l #*l*r 

#7] ^^^H ^©j^ O.JL #^51^ °<J=^>^-€ LSF 31^E=H1 #71 LSF Tfl^ 

DC #S-§- tf*}^ LSF ^tt 7>#7l» ci i^Hfr ^ 

12] 

*fl9 %H) Si^-H, ^"71 Pfla.Bl7ltt> H 5 !^ Jl3>}- <#*}3LpjL^ 

#71 *)U <i^l±#-*jMl*l o.S. LSF Tjl^t^l #7l LSF 

Tfl^E^ DC #71 <$7}J%% *fll LSF Tll^^BH- 7>#7l» ^ Stf 

[$^* 13] 
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<#7] *\}2 ^iL^^H ^^JliiL #^£]^r °<J=*>s^ LSF Tfl^Eiofl #7] LSF 
tH^E-]^ DC ^^r# ^*}^ ^"71 <#7}5^ A2 LSF Tfl^Eil- 7RV711- 

l^^J- 14] 

*fl8 %><H1 ^-7] BC-TCQ <gJLT>)^-& N(=2 V , <^ ^1 v £r 

^-^WlH^) i^HB B^Bli ^S^H ^d^7>^tb B^eli 3.7} ^l])o}^ 

Ht 3,7} N7fl£q iElHH ^ 2 V 7H, o< k 

< V )7flS Z\}<**}±: ^ ^^-Al^EjcH] olo^ ^.Oj^^H^^S)-^ Tfl^ <#7> 33^*1 . 

15] 

*U4 5a°H, ^-71 BC-TCQ ^JL^^r ^no]x)*-B\ L-log 2 N(^7l^ ( 

B «HH N7flS] 3,7} +Z]}o}^ %JL% ^, V 

^l°]7liA-]^ ^-71 4^1 B -t ^H*]^ ^Eflo] E ^HH ^ ^7l ^Eflo] Eoll 

4^ 2 v ~ k 7fl^ ^3MH ^ p}*^ iEflolxl^ ^H}o}^ 7 } 

±t ^Sff :n.s}<s}Ji, .zlb^ Hfeli ^Sf ^ 2]^^ H^e^ ^ 
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H GO 



go o> 
_H GO 



go crt 
X«GO 



GO 4^ 
GO 



CO GO 
_H GO 



IS. lb] 



LSF- 



co , , 

111 



CO 



LSF DCS* 



*H|1SVQ 
(3*h) 



*«2SVQ 
(3*h) 



*i|3SVQ 
(4*» 



011*7 1 



i©-S<±)- 



LSF 



LSF 



DC& 
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[S- 2] 

0/D0 




0/D1 



-e e e e e e e e — 

DO D1 D2 D3 DO D1 D2 D3 
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IS. 5] 
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6] 
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[£ 7] 




[51 8] 



O 
O 
O 
O 



X = {x 1 ,x 2 , ... .x'-V , ... ,x L } 



■ i-i 



= x' - uJ x': 1 



e" =xi - g' xj: 1 
0 O 



S \ / * \ t 

\A / \>'\ / 

/ V / V / * A V 



o 
o 



[£ 9] 

O 
O 
O 
O 



XMx 1 ,x 2 , ... .x'-'.x 1 X L } 




o 
o 
o 
o 
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[S. 10a] 

j th stage 




[5. 10b] 



o_fO, (pe possible initial states) 
p (P^ possible initial states) 

I 

For j=1 to L-I002 N 

* 



For i=1 to N 



I 



ej =xj -xj =xj -u 1 -x, 1 1 



I 



For p=1 to N 



I 



pi=min(p!r 1 +dj. >p ,pj: 1 +d!.., D ) 



I 



L-log 2 N >:E||0|X|^|-X|o| 
N?HS| ^5 S£ ^3 



— 101 

—102 

102a 
-1 02a-1 

-102a-2 



•102b 
•102b-1 



102b-2 



103 



I 
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#^ 2003/3/8 



IS. 10c] 



1 



Forj=1 N 



^EJ|0|X|0)|AH°j 2^21 



I 



For n=1 to 2 

3 



p L n=p L-| 00 ,N^^ 7 |g h 




T 



For n=L-v to L 

I 



e! 

i,r 


=x i -x| n =x i -u' 


X H 
i.n 




















104b-3 



nmin =n 



PL. 




-104a 



-104b-2 



-104b-4 



-~104b-5 



•104d 



•104e 
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IS. Hal 



j th stage 




[S. lib] 



( A ' g ) 



o = /0, (pe possible initial states) 
p V?°, (p£ possible initial states) 



i 



For j=1 to L-I0Q2 N 



T 



For j=1 to N 
i 



For p=1 to N 



I 



p^min(p{r 1 +d!.. p ,p!: 1 +d!... p ) 



I 



SI X J pflE|0|S 



1 



L-logaN ^EH0|X|^W°| 
N7HSI as S3 



1 



-111 



112 
-112a 



•112b 
1 1 2b-1 

112b-2 
113 
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llcl 



I 



Forj=1 N 



>tEj|0|X|01|AHo) 2 v_k 7HS| 

unless 



I 



For n=1 to 2^* 



I 



p L n=p L-l 08 ,N B ^ 7 |g h 



For n=L-v to L 



I 




1 1 4b-3 



114c 




-114a 

114b 
114 

-114b-1 



-114b-2 



Imin = I 



I 



-114b-4 



-114b-5 



114d 



■114e 
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IS. 12] 



LSF ± 

L_ 

£J*N LSF n^rDC&*\W 
x = f - foe 



-121 



123a 



122a- 



4*1- MA inter-frame ©II * 
e(n) = x(n) -£I(n-i) 



122b- 



122c- 



122d- 



I 



1*r AR intra-frame 

CHI ^ BC-TCQ 
ti (n) = es (n) - pi §m (n) 
Si (n) = ti (n) + pi §m (n) 



I 



S(n)-i(n)-f gS(n-i) 
1 



d memory — d(x,x) 



1*h AR intra-frame 

oil* BC-TCQ 
ti (n) = xi (n) - pi xm (n) 
xi (n) =ti (n) + pi « i-i (n) 



dmemoryless — d(x,x) 



123b 




T 

123 



125- 



LSF 31^ DCS* ^Sl 
f = x + foe 



I 

LSF f 
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